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3. Test !?esdlts

3.!. Crclohexane Data

~<~erlnentdl resui~~ for near-uv dye lasers pumped with pu15@S from
+ : al: : 1+%?!. 9A~.+ st?gwr! ?hat the sol~ent will effect the o~eratlon af a

.“(P 13s’?!” -- pa I ‘~t:cliarl. Its phot:lChemlC~l ‘stablllty [11. Therefore,

I l~tlal tests ‘or this e~perlment litillzed the solvent cyclohexane

alOr.lP: no lJser dye was aclrjerl to the solvent. Damage, apoearlng as ?he
npnnsl tlon of carbon Or carbon co~.poundst was procluced at ‘]uence levels

c~s low as 0.+ J’:7: vet threshold5 for bare SiO~ tested in alr at tt,ls
fa{::lty ranqe from .+ to 10 J~cm2 and carbon deposits are not a part of
?.r,e ~amaqe mor~holo~~. The f~~sed-sillca damaqa data for Cyclohexane
(flq, 3) lndlcate asym~totlc behavior at thresholo andt at fluences

abo.e threshnld. all damage 1s dGlayed ●nd occurs ● t ●pproximately 105

shnts. Tests at varied pulse-repetlt~nn rates (100 to 200 Hz), %olvent-
f!)b4 rat~s (2 tcJ 4 q~,n), and clearing ratios (1 to 3) reveal no

slqnlfical~t c!epenclenre of clamage ~n any o:’ these parameters,

In an attempt to improve on the window damage threshold when In
r~t,tact with cyclor,exane, two other window materials w@re t~sted.

S+pphlre wlrldows exhibit threshold b~havlor ●t 1.3 J/cm2 ●nd the damage

also dppears as carbGn deposits. Sapphire window% tested in alr ●t this
faclllty ~raduc~d a damaq~ threshold of 2 J/cm~. A Mgfa window could

not he damaged ~n lob shots ●t up to 3.3 J/cm~B which was the maximum

test-plane fluencm ● trainable with the 1 x 12mm beam. Howev@r, previous

tests of YqF2 in ● lr at 24Gnm ●nd 3!31nm hav~ produced thresholds of 19

and ?0 J,’cm~, respectively [21. Dielectric coatlnqs were tested as
pl;?)l~ II? damaqe-resistant barriers between the solvmt and Si@. As

%I?Pn !n the fol]owlnq table, thicker r.oatlnqs tlOtOOO Al can improve
la((,~qe ‘hreshnld nearly 1.5 times while thinner coatings provide little

nr 70 Iflnprc,ement, These combined results imply that the window i% not

SI IIrIIV a passi.e surfacm that collects the products of photo-
‘:l-,SOCIAtl)nt b~lt LS an act: ~e pdrtlcipartt in the reactions.

,,ncoat~d SIO? cnmpanlon sample [),8

. - - - ---- - . - . . - - - - - --- -- - - ----- - .- ---- . - - - - - . ----- - - -- - - - --- - . - - - -



-+. ConclusiL~ns

The i!ata f~r S102 windows te5t2d in cyclonexane suqgest that damaqe

i> lnriepen~~ent 0= repetltlun rate or flow conditions. Further, dam~ge

r,=ar thra~hoid ocr~rs after an accllmul&tlon of shots depencilnq on
fl,l~rre, i~hlle at .alIIE.S above threshold, damage occurs after a f;~ed

I {tmhp, of sh~:s regardless of test-p]ane fluence. Q thick dielectric

r,)atlnq IS able to prntect the SIO~ surface at test-plane fluenres IIp to

,Ieal 1{ 1,5 times tl,e damage threshold for uncoated SIO~. while thinner
roat:nq% shuw llttle IIT no Improtiement. Finally, the data suqqest that
I ,rl(lte<ane damage IS a photochemlcal process rather than a
I]llntodeposltlnn process. and the photarhemical process 1s more

[II tlnouriced for Sldp wln(fnws than for Al#23 or McJF~ wlndnws.

For tests in the solvent dioxane, no phutochemlcal deposition IS

nbs-rved In the dalnaqe mechanism, Fused-silica damaqe thresholds depend

(Iprln t.e%t-plane fl~er,re, and, while damage appears to be delayed,
tt,:..~l,o:::s.+rp Cr],ol)a, able to those measured for S102 windows tested in

,:.



XeCl Laser Damage Test Facility
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Simultaneous Exposure of Windows
to Flowing Cyclohexane

and Laser Radiation at 308 nm
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